FREE   EXPANSION   OF   GASES
very great, the errors are also the greatest. It seems to m<\ then, that when hydrogen changes its volume, owing to au increase or decrease of the weight which compresses it, the resulting changes in' temperature obey the same law as do those experienced by air, but that the former are much greater.
I call to mind here that Mr. Leslie, whose work on heat eon-tains some most beautiful experiments and many new ideas, was led into error in some way when he saw that hydrogen admitted into a receiver exhausted of air to nearly one-tenth produced the same effect as did air itself if admitted in its place. We have just seen that the changes of temperature which these two elastic fluids produce are most different, and that, consequently, the conclusion which he has drawn, that they contain in equal volumes the same quantity of heat, falls of itself.*
Having determined, as well as I could, the tomperaturo changes which accompany those of density in hydrogen, I be-gan the investigation of carbonic acid.
Having ascertained by preliminary trials the size, of opening which gave a time of escape of eleven seconds, as in the ease of hydrogen and air, I performed the experiments in the same way as for the other gases, and formed in the sarno manner the following table, which includes the moans of the results of five experiments. It should be noticed that when carbonic acid rushed into the empty flask, it produced a loud, hissing sound. This is in general greater for gases of greater specific! gravity.
Density of Carbonic Acid
Gas Expressed by
the Barometer.
Om.76
Om.88
Cold Produced in Flask No. 1.
0°.56 0°.30
0°.50
The changes in temperature, either positive or negative, uro nearly equal, as we see, and follow the law of densities ; hut they are smaller than those for air, and, therefore, nil the morn so, smaller than those for hydrogen.
Likewise, oxygen has given, in a single experiment, it is true, but in one made with great care, the following results :
Density of Oxygen Expressed by the Barometer. Om.76 0»88
Cold Prndnocul in Flask No. 1.
0°,58 0°.81
Fliwk No, '
* An JSxperimentctl Inquiry, etc., p. 11ation with No. 1. I speak here of but one experiment; but it is, in fact, the mean of the results of four experiments which I consider. The heat absorbed was 0°.54, and that liberated was also 0°.54. This number is greater than one-half of 0°.92, the figure obtained in the first experiment, and the difference is greater than that presented by the two corresponding numbers 0°.84 and 0°.61, of the experiments on atmospheric air, a fact which seems to me to confirm the idea that when the changes in temperature are
